R@c'dP|jjPTO 12 NOV 2i 



(19) 1t»^WRfr^«fflg| 

(43)H[R^MB 
2003 ^11 ^27 a (27.11.2003) 




PCT 



llllllilillllllllllllHIIillii 

(10) HfKl^BBS-^- 
WO 03/097887 Al 



(51) mm^^i^m'i 

(21) muskti^mm^i 

(22) aiStiiliB: 

(25) mfsmmonm: 

(26) Se^^ggCD^ii: 



C22C 19/05, B26B 9/00, B26D 1/00 
PCT/JP03/06025 
2003 14 a (14-05.2003) 



(30) ff5fe«r-T-5': 

»JJi|2002.140667 2002 ^5^150 (15.05.2002) JP 

(71) a^mx (^mi^<^x<o^mm{zoi^x): 

^^^(KABUSHIKI KAISHA TOSHIBA) [JP/JP]; t 

105-8001 ^m—TE xok^oap). (si) mmm (m\^): jp, us. 



(72) ^^^;^^rS 

(75) ^^#/tfiSBA f^S^::ol^r<D^;: ^^^iK 

(ARAl,Tomohisa) [JP/JP]; =r 105-8001 J^M^ 

^m-TB 1 # 1 # <*xc^tt^^ Ad^stisa 

Tokyo (JP). A S a est (ROKUTANDA,Takashi) 
[JP/JP]: =r 105-8001 mm«&«K ^if-TB 1 # 1 ^ 

t*5*#tt$^ *DWft^ajrt Tokyo (JP). ftF 

(KIDO,Tadaharu) [JP/JP]; f 105-8001 mm«l ^ 
m-T B 1 « 1 ^ » WWHSnW Tokyo 

(JP). 

(74) ftmX: ^ . nCHATAINO .Hisushi et al.): T 

105-0003 mSTSJ^E mi^^-TE 1 7#1 64s 

H e;u 2 PS Mmmm^^^mmm TokTo(jp). 



(54) Title: Ni-Cr BASED ALLOY CUTTING TOOL 



= (54) %^(D^Wi Ni-Cr ^^^»J)«3 



U:l9ffyi(HRC=62) 4. 




1. TIMES OF CUTTING 

2 ..HORIZONTAL TRANSFER DISTANCE UNTIL CUTTING (bii) 
3... EXAMPLE 1 (HRC=59) 

^ 4...C0MPARATIVE EXAMPLE 1 (HRC=62) 

5... 140 r4MO BASED STAINLESS STEEL KNIFE 

^ (57) Abstract; A cutting tool, characterized in that it has a chemical composiUon: Cr: 32 to 44 mass %, Al: 2.3 to 6.0 mass % and 
go balance: Ni and impurities and trace amounts of added elements, and has a Rockwell C hardness of 52 or more. The cutting tool is 
jp; a Ni-Cr based alloy cutting tool which is excellent in formability, caji be produced with a greatly simplified production process, is 
^ reduced in the lowering of haidness in the case wherein it is heated during use, is excellent in corrosion resistance and the resistance 
^ to low temperature brittle fracture, and is capable of retaining good cutting performance for a long period of time. 

® lilSxL, JL^J:'^'^^^^^^ ' ^Jj.J^^- o^a'^^A itm^Ni jBiUr^mm&ism&mmTtmt^ 



BEST AVAILABLE COPY 



wo 03/097887 Al liillllllilll«llllll|||||MlllllillllllllllllllllilllllilB 



(84) (iKm): a - □ /^f^i^ (at, be. BG, CH, CY, 

CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE. IT, LU, MC, 
NL, PT, RO, SE, SI, SK, TR). 



PCT/JP03/06025 

1 

m m m 

N i - C r ^-^^M^^zr 

J: V WffiSBiSffi t fgnto Bf tttg ^ 1 1) fc o -c c $1 j^-r S J: A* lltg 

i - Crl^^^Sa^ftfcift- So 

10 

if. ^SiUmm^m. ^m-^s»wmmj}<^. ^mtai^o^yvT.^ 

25 J:gB3g<K)®iKJ*«'ii:bT^ {«it««#l3¥ 1 0 - 1 2 7 9 5 7-^£f?RK:tts m^S© 
C, Si, Mn, P, S, Ni, Cr, Mo, N*^/&Ls BffiFe©MS:*b^ 
iPOtrvA— (Hv) d»4 5 0 lil±©;i--;:^'7^:?--f h^:^7'>w;<88*^&;^5 
7JgBt:ifeJii!!©ffi^EJ:A«-#Ci§gf$nfeS>{^ffl:^'f 7*s|gg^$nt:v>S<, ±l3©m 

30 t)l£<#abTV> So 

b«)i:-rsF es-&^*rJis^*«ifiK*jt btfieffl bfe:?-'f 7$^^^^; t?, ^©iiii^ac 




wo 03/097887 



wo 03/097887 

2 

Ts ^©fl!i©^Jl**3|EHiS2g4> b<{i^S'l4:tf;^#H»,**fett^^^«#fflMtt'tc 
43^/^T^ ^ti*ii^^*rgK:jibfeMSP|HS6BIl*icmj^I©H^Rl*$nfe^tc. ^jSiAn 

15 ±tB«iAnsaftt$JlCc:kt:^^s*^> jg^^ii-ea? o o~9 o o-c. 

0J-ett9 5 0- 1 1 0 0'CSSt?*?)> jS3a^S*Stt4 0~5 O'CX^^o i^. 

*fe^6>^CJSibT•y•7^-^fo«Lai^:lIf«^^ssg^^ri!!ia*ll^liib-t^)ftv^= -y-y-if a^a, 

25 -jKfc^sgaattti 6 0-2 3 ox:se[©g««!SHt?x *fc;^7^>v;^39-e« 

10 0-15 o■css©fis^^6H"e^^SMblc^f -scfccj: mje©®H4*s{|^$ 

3g«5^«4©^ia0tt±jfw^i«ix*^jigb-t73#aJ5*iistrso ®^K<t-QTtt 

30 M®tt±{fiipx*tfl|]S(Sl-*i:ifc»^J; tJ> 73^a5©6S8*J;Uf3te^*S8Sb-c^llli14 




PCT/JP03/0<i025 




wo 03/097887 PCT/JP03/06025 

3 

I* mmm . y^nt, m^. mm 0A^^ m^&. ^^fga$^ mm\SE. (ytn. s 
6 ^tt (f^^ass^i^ m^^xnmm. ^n&mnm^. jssi^s • fes^i!in©iJ>;&^) 

*as%®3g-t?$)So *fcr<i#a*ffl^s m^\t^m:kshmi-^ y. ^^mmmyo 
yxiti&ux(Dm^ifimmx:^'o. ikmm±^ yx'itmm<Di^m(D 

bA^u^^A^e.^ ±B<DXoi3^ydmzm^^ti^<^B(Dr-<x^m&$'&^m^^n 
itm^^xiz^mi\:>^tiXi5bT. mm^it±n-i0\.^rnt><D^^iniz vtz-m 
■^mmLXD^tim^^ti. ^m^-^j^t^ ^ ii^m^^mta < ^nxv-^^m^x^?>o 

<Dmm:s^mmitmxj^M<. mm'^ibtmmx^^tctb. iB«fi^#©v;v7^>'t?-^ h 
^X'\tmm<Dm^:cM:m^*)^=f'^\). ^^rtncLxi>±x0m^'^^t:ms.'t?>\z 

:^-f yii^0^'\^(Dmm-:J7,v^:k'S <m\^±\f^mmttii^x\>^io 



PCT/JP03/06025 

4 

^Mffl ^ g iSf ffl ^ O J; -5 S f S i£Jg ® ?, XI tl *5 1 ^ T tt !3 b T *n 

15 m'^\zj:-ox\tmmt^mvxmmt^vti'-^<. +^^■^c^a*stti3l5^^^i;v^o 
20 iziDrz-ox^»icmnti^tifi-^mtj:N i - c r ^^-^^^yo^fio^m^t ^ z tt: s 

b^ -^©-^^aj^As^tri: b^:0^^Jnlft^ si^t., WA^4^ *px^^fei:v^-pf^-jK«J^ 
&a-fi^S*«®:-&fttJt|!!!lftS*fPiflibfco ^col^m.. !|tfc«f?fei®^**t-4Cr-A 




wo 03/097887 



wo 03/097887 



PCT/JP03/0602S 



10 



15 



20 



25 



T^fc*>> *|g0JC#S^tK*. 3 2-4 4Ka%OCr i: 2 . 3~6. 0 Hfi% 
*fc±IB:^fe)fc4JVN-C. mflBC rCD-gP^feZ r, Hf, V, Ta, Mo, W, Nb 

i^^misi^n^'ptj^< ti> imoTbrn-^mi^tzttiiiz, ±HBZr, Hf, v, n 

b®-&itHl^fi*siRa%i&!.T-efe!?^ T a®iltfett*s2Hg%fetTt'^ t)> Mo, 
^ e>K:±IBSt»Ci5V>tv tuBBC r©-a5;fegg|-r^ Z r , Hf , Ta, Mo, W, 

N h (Dnm^^'tn^noDTiimoum&t Ltzm^^^^ (zr + Hf + v + Nb) 
X 1 0 + Tax 5+ (Mo+w) n*±ia«igt®7c^©-&fi-sjfea*^ 1 om 

tfe±gB^tifc:i5VNt> milBA 1 ©-g|55fe 1 . 2 eM%Ui.T©T i fg^TS c i: 

bV^, ^f>CmB3Ni©-gP<£5Sg%fitT©Fe-??g^1-.5ii:*s^* LV^o 
^ e. lc±l3^tlC*5V^-t. MIBN i - C r m'^^i)^^n<'i!>RV'mM.mU7im t L 
T : C% 0 . lfffi%J^^T> Mn^O . 0 5!gg%UiT^ P^O . 0 0 5 HS%Ji^T^ 

o^o. oo5s:M%Ji;Ts s^o. oo3Sii%«t. cuso. Q2^m.%\>xr. 

Si^O. 0 5K«%feiT#>&Us Mo. P, Oi5J:t>"S©-&tf#*]RAs 0 . OlM 
a%fei.T"C•feD^ Mn, Cui'ckUfS i©-^H-^*»i)SO. 0 5 MS%Kt-F-Cfe* ^ 

tfe±B3^t)tc*5V>-t. MIBN i - C r^^^4i:=Fi|i6'fe;:!^trag;a^in7c^^: bT : 
Mg^O. 0 2 5 KM%iy.Tv Ca^O. 02KS%Ji^T^ B^O. 03K:g%Ji4T. 
Y*^i?#±|g70lg5& 0 . 0 2Kfi%£tT^*b. Mo. Mg, Caj3J:VB©-^th 
■g-**A50. 0 31BS%etT (fab. Mg. C a*5<tl>'Bffl^tf^*fiA5 0 . 015 
Hfi%JW±-?!fe*i®^i±. P, O*J<kU^S©^Sh^*»A5 0 . 0 0 3K»%J,:JLT-efe 
!3. Mn, Cu*JJ:trs i©-&th'^:&S5!)S0. 0 3 «a%WT-C-feS ) f fe^ ^ i: A' 
if t bV^o 

$ 6.K:±IB50fe)^C^5V^t^ bOIBN i - C r ^^^As. C r U ?-ffiT-$) ^ i:. 

k® 3*BAsii-^bfc^-&mi^A^e>«i:^ ^: As»* b^^o 
*fe±g3^«)t*JV>ts BuIBN i - C r ^-^^e^i^mm&^ifi 1 mmJJtTt!*S 



PCT/JP03/0f.02S 

6 

*^R9C«^-S30tf*«^-r?.N i - C r^-&^k:4bH>T> C r tt^tl0Bt:^tt43 J; 

i^JS-efe^-^^v ^Mfc'^^t^-t-S i::t-:^T-:^-< hfficDKjStt^feil^tdfci&N -?■© 

5 ^tzAlits Cr4>Ni i:i:*»tcKp3S)il-fbi!!.gitrcto-r^Mmi^0r^BS!S^**€. 
^S-rsj^T'^PUTCrSaffl. r*Ss r' « (NijAlffi) £!)M^^ff tUrl-^Stt 

10 t*-5o ^(Dfzibs AlO^WMtt2. 3~ 6M«%®©Bi:^ti?.4s, 3~5K 

15 {lbs N i ©03^nx httl^ffiT-fe ^'^©ifja:^ x h ^fiitf * fc«)^c:^ Ni® 
$fc5gt)i: b-cotani*^ W^tt> APX^4i:v^ofe-lSlSfl^*;!|$^40^^^^i:& 

20 C i:ASjS>gT-feSo ±aaN i - C r^-^^OD "^ji^VCSISAi 5 2*^^-5^?)® 
^dt?. ±|BN i - C rl^^^oa '>x;i/C®jga. WTt*tHI^Mt&* ?t 
-JVffligFaiJ^ttD IN/D I S 6 5 0 8- 1 : 1 9 9 7(J I S B 7 7 2 6 ){ca-^*T 

t^o KiittJf i8©Sl 0~3 0X:©«5H-r-fTao «!JSi:i^:'3©«l^^l«{i3fJ>JjiF«3i: 




wo 03/097887 



wo 03/097887 



PCT/JP03/06025 





N 






N 






98.07 


c 


(^g : 0.2IIUI1 

?imn : 120' ) 


1471 


100-500h 



*«raJc^S:^'f 7^cD50<^<±l«jBebfc<}:dtc. •tRjn*> 3Dj**.v WAffis AQXtt 
1*140 5!(l)5:?,■r^ fell • %nh\^^tzmm^^^ i^vm^'^^^ ^ 

in $ n * fet^07c^-^^*fi%oam*s J: WSinSfc J: o T § ^ ^ § (t s 
10 ±1303;:^ b±»?fe|»±-rsi;4:*fcx :?-'f 7«S0^48l©?ff^*PXB$ic:^41-?,:^ 

■r*«fiJS**fe4o ^trgii-r'«it'p»fi«!ri:bTac, p, o, s, cu, siAsfeb, 

15 ^tiSfeOiiOPS^&S^f *)©i:-t-2>o 

^i:«An«0i^^ff*ffifi-f«fc«6K:x 3 8%Cr-3. 8 % A 1 -^gPN i^^*'^ 
-y^CL/Ts C, P, 0, S, Cu, Si, Mn©7E^©5*. l«ilS*9lt)±{:f. ^ 

20 ;i/*Kf^UT«l^}!)nxffi*JtiRfFfiIiibfefcC5s C#S&T!ttO. iefi%WT, Mn 
^ai!T?ttO. 0 5eS%KT^ P^a-^ttO. 0 0 5%SSWT^ O#Sfet!{±0. 0 

Si#ai-ei±o. 0 5JKa%WTi:"r-5c: tliJ: inxi^n^^^Sgsn*^ 
2%gSfitT©iSingS5HT?IIHMiinxl40iqi±?&Bl*ci:j{|St?$5o MfilcioJ:^:^ 



PCT/JP03/0<i025 

8 

tzib. P, 0, SC^ti-^^frSttO . 0 0 bmS.%&^Ttir^-:&. Mn, Cu, S 
i ©-^fh^^Sii 0 . 0 5 3WS%JL^Tt-rsc LVn„ 

^^.tr. ^l|i6t?St>*«glfi^An7C*i: bT©Mg, Ca, B. #±!S7^^fc^V^T«^ 

^*n;&ai: UTJis Mgc■ov^T(iN i -Mg-^^Cct^s^ftiv c a fcov^-t{i*;l/ 

10 iyT (CaO) ;i/^>':1t*ffl B Co^^•r N i - B <t * iSiD, ^±m 

fi%Al-SgI5Ni-^^4-<-;^{CLT> Mg, Ca, B, *±^7C^O 5 "fe 1 ®i® 
15 Ufe-y->7-;v$St#bTl^KApxffi41t!i?ffFffiLfci:c5. Mg^JibT-flO . 025 

fib, cn?,©^M'fe^©7c^tov.-c 2ai«m±&rai^(c^inbfc®i^ctt. ^ 

20 HiPX'tt^feS'feaffi^JCll^A^aa-r^^^/bsfe^o ^(DtztO. Mg, Ca, B, #± 
^IIHrainxtt®a!t#5a^»^|g?iK. SffiSCJ:^-^^^^^*!. «liaO. 0 0 5S 
SfcCr©— ^*Zr, Hf, V, Nb, Ta, Mo, W© 1 S-fe b < 2 att.± 

25 ©Tc^-eiieif -5^ ioT, 5gtJ©ffifi*«i^± b, ;gj#*.!|ttt%efe#t^ c iiA^ 
■et-So iib. St^TCl^dsZ r , Hf , V, NbT-fe^S-^Ji, S^l" ^ d J: ^ 

© ©f?S% 31^ bTi»> * o 




wo 03/097887 



wo 03/097887 



PCT/JP03/0(i025 



9 



10 



15 



20 



25 



^*3±fB®Zr, Hf, V, Ta. Mo, W, N b CDiPXttiJ cttF:^t»4t'l4f-2i{S 

fe^o ^CT-lulBCrC-gp^g^f^Z r, Hf, Ta, Mo, W, Nb©75^^ 
^€n-?ncD7n^©gifefii: bfcii^C^Si (Zr+Hf + V + Nb) xlO+Ta 
X5 + (Mo+W) t?a$ns±iBlti&ffl7cl|0-&tHliiMisi 0%gajJtT-^fe-5 

y^mniz^^-^-i ym(Dy3^0m^Mt Lxm^^n^mtnt. mm^x-i 

$n^o -^cD^. Tfl/=i>'bi.<itmmnw%r% u<«5'c^4'T-Mg i o o o~ i 
3 0 o'cxomuf'-fbmM^nMi'rzW:. ^^i-^^co^&m&x^m.. ±^yiMj:.m 

(Hv) tt3 0 owTii&D. mmiaj^m^m^&^Lu^mtitji^a 
^iz, ±^Bo.);5^:^fllffl$^^fe^*^*J0«lS^^fix®K:j3v^'t«»tt±^fJg«^c:^£v^ 



wo 03/097887 

10 

tt^i*-e^wipx*^TV^. ik\^-cum5 5 o~8 o 0 vcm^LxmMMm^m. 
Sfg-r^o fibs CTO-^^wx-s^vrz-^^^mmt^m-^it. sksoo^ss 

0 o•cwT<DK5^!l^D,a*ll^(Bb•c^.Av^o fibs iiasi8ffi-im0iijiSA»e.f±> mmmmm 
15 t-^^3-fes 1 0 0 o°cj,x±i 3 0 o°cKiiT®?as-e@^'fb®3a$fi^^ fc 

^s ^®MaA^^^J^bfc^Wf-oV%T«IMSnx$^fBbfc^, 5 0 0 °CJiA±8 5 

ajfe. 5 0 0'CW±8 5 0'CKtT©SJg|gHT-^Jfil®-fb5!ta*fT-3fe^CD^;i»<Z)fll 
^ f)K:. 5 5 0-C«±8 0 0°CWTOSgT'H$«tHiE'fb^aia*IIStebfemo5Ej^A^D 

1 0 0 0°CW±1 3 0 0*Ciy.TOiaS*»?>^}^bfel^©?S$A5l^s' 
25 :i!7-^?iSjK3 0 0 WTT-fe.5^-&{rs WAnx14*sft*,ia:$ bV>^^SglC5fe Ds ci©t^ 

fi|-t'«iMinx?fe^jiBU ifei^tfi^^&Jgg'fbiaia^^iifii-scifcicj:!?. jg^omitxg 

JlsfgW'C^Bffl ^ix* N i - C r 5^^^*r3|sH*s ¥l^«gS«agAs 1 mmWT i: * ^ J: 




PCT/JP03/0(i025 



wo 03/097887 

11 

BB^^'^=©J;a*lse>^^;fc^#TT•^iiqx^il-^bAs®4^)T/J^$^^fe«)^ mmsLUtf^bmm 

il@CM^-fbt--5C ^;*s-e&s±K^ ^!i?©^jgn;:^ b<fe;^4it3gyjt-t?§So 

•efeDs SfefiSflgifefti: UTiis ^?^^SAsi 0 0 0- 1 3 0 o'c-c&ijs mmo 
mmmit i o-*~i o-v#©^HT-feSo 
*^wc^s^t»t etna, m^fiocr fcAi i:*^*-r^m^4*L. d>v^ 

So 

25 ^^5 7T-feSo 




PCT/JT>03/06025 



PCT/JP03/0ri025 

12 

^ I^Sfgf S «) ® ft A o JBHi 

*^?g^ia$*fflV>T3 8%Cr-3. 8%A1-Bal. N i ^ SiSfmS S N 
•r i: }^ J; f? ^ ^ 1 ia(c:^-r<t 5 *iPJI£3 0 0 mmxgf 2 0 0 0 mmxjy^^ 4 . 4mm 

c: d U-Cl^&nfe^**^ 1 (i^300mmx^2000mmxJS$4mm). trPV^ 

mx 4 OmmT-ife!3> ffi^^|5■^J■S** 8 0 mm x 2 0 mmffe ^^?F$# 3 ^SSSJ Ufe o C: 
©^?g^^3cDffi®{c:x^t-;^^^ffl^,^TffilS^ffl:7t2$$?Lbfeo $?>tc:. «fi|i;3CD 
20 ^^fea3<&^;i/h<77'f >^-CT«?t^8lfia?l^4^tCiDXUv 3ggP5fe^J?$ASO. 5mm 

-e^^yommu 4^m^vrzo $e>t;^ c:0^tj^«-4®^®*^;i/hi^5'f ><5^- 
jio7i^a5 5{cffi6&iiDM{t/i^x «g2Ei (B) cs^i" J: 5 c^T-f h 

30 fflv^t:5gfi5{:: 1 SgEO^ST-JOMItSfrd d tK: J: UlliB^!!! 1 lc:)&»A»*^^t LT 




WO 03/097887 



wo 03/097887 

13 

PMA) J: tiSiJ^Lfei:ii5v ^n^ns ittO. 0 MgiiO. 013 

mm.%, MnttO . 0 imS.%, CaaO. O O 5f|«%, CttO. 0 3sa%, o 
lAO . 0 0 2Ha%T-ferpfco 

tt) ?£fP«BitSfe«)K:. ^20 (A) (B) }r5^-r<k5*n-rt)ifSi:i^^ei 0 ^ 

fflitbfeo cicDn-r-wKiriss^g® 1 0 fi^ $gf«jt=^i 1, 1 2 ^mi$.[.rcm^mm 
1 3 1. -i3(Dm 1 1 vmm-&n-cm^^ntzW.mmm i 4 i:. c©^ 1 1 cit^i- 

^bT±BBo-7"«]Bfgfiig^«B 1 O^^^fflbs ^mm^l 4 i:bT©:*;$ 1 0mm 

-T"! 4^HS-r^fei6. «JEBrg|54^^^^t-4. 1 mm©i|aT-ll^?&M 1 3 Cll^b> 
-?©iaC:J-^ 7 7 <fe#Ab, «I{ilii:i^*ll5!Ebfco ^fes W»fCl^bTld:s ^20 
15 (B) K:a^-r<fc-5{Cs ■^-l'7 7K2kg©^^MS:EP;ljObfc4^^-Cs i- ^ V 1 tH^W-IS 
|qifc:a«l!;-&b46. ^n-ri 4*s^^K:^!jrr$ns ST-0:?--f 7 7 0*¥;5l^C:fe 
»tai^Sl8gliL*«6!JjgbT«!J^bfco ^ 30K:iBiJ^i^^4^-ro 
l6 3iaK:5^-ri!ig*A»f>We.A^*J:a |ll^^c:D-r•W»f*-efcS^:^^ 7 7©^ 

*A='e>^ m^©«a^i5J:irny>:'>>ai;i/CffiSE{c||SbfeCr -Ni-^^A^e.^?)^ 
ME^ 1 c^g%Jg«J■^?tt^ 1 O:5ll©^^0»f^f^^K:j3V^T4»D-7•^iDBf^;St-^::^'f 7 

©i^tti^aiLis, «]«8©2fgMbipiiin-B-rs ss8ifflt:fcfc^t®nfc«jnt«^» 

25 

t^lK© 1 4 C r - 4Mol^X7^>U;^ai=&fflV>-C|IM 1 K:|^*:^'f 7 J;ll-Ji^« 
i:5&^J:dK:inxb-CJt!K^l K:fi^S=ee*©5g4&t bTO^^-'f 7%iSMbfeo "T^ct) 
•^IS8Elfc:^©S!t3exSS:^R■r<fc5C:^ 1 4 C r-4Mo^;:^x>V';^»i^^J^®3® 

30 ©Sg«:Kl COV^T. W-lf — ®Bf«l*ffl V>-C 7?gt^fc:ti!JWfr S CI 1 1 <t t) x 50 
a5\rScA« 160mmx40 mmTffe t)s IRffi^SA^S 0 mmx 2 0 mmT?fea^?^#: 
SSSSSlUfco C©fiE3g{*:3©ffiai5C5j?-;HS«ffl<'>TtRH^ffl:r?2S^JLbfco ^ 




PCT/JP03/0(i025 



wo 03/097887 



PCT/JP03/Ori025 



14 



^aaCi-oT^ t/fe^'ijm*t4«HcD#t) >K + b^ ^S^^i^i: 

m:r.izm^^rzmm^^vb. m^^ommitmmmi tm-'<omm^mmvrco 

tt) soffit- -Sifei^t. ^J(5««l 1 fcl^«K:^2l2| (A) (B) iZ7jKtii^tJiV-rW 
15 SfsSife^gl O^fe^^fflbs ^S^^!J»r4&l 4i:brO;fe$ l 0 m^l©^D-7■t±iB:^-1' 

y (Dmm^<Dy3S^^wmiyXwm^m^m]MLtzo ^*3. ^»f^c|^u-ctt2kg©^i 

S4S}cfl(iBH^SS«»ll©^-^i:*)#*Ts J±iJ«?iJ l®SiJ^ig«*^-ro 

^httm.\^xx3yf7t>:!L)\,cmB. (Hrc) }i6 2 i:-^-^i^i%fitx-*)ot*s, -^^Mj^ 

^iftSIBf L7!)S^Jt bs ^t)i: bT©ttJti«As^SS[{;S^b-r^ c ^ybs^ORUbfco 

m^(o%S.^m.-a^n ^•ji7-^:z.)vcw.^^M\^tz c r - n i-&^A»e>fiR-sil 

■ox'i^titzmnv^-^^^x^iztt^m^x^tzo 

-■C«?t»tBf®l::inxt-5©{::®bfeSfil#lli^lSttllJI5M 1 © C r -N i •&^M©:^ 
30 ■iyhUc.m.XyX. Jtil![«?!10 1 4C^-4MolS:^x>^y^g|S^:^^7©il^tt2. 

tt±^ffcSbfe^^a^±sl^fB^«l©3f^-efcD^ igffi^pxttt,}S'fbb•cv^fco fe;eL/^ 



wo 03/097887 

15 

S^^fia?^*^ffll^Tm^>()S3 1~4 5%Cr-3. 8%A1-Bal. Ni-^ife^ 

10 J; bM^t 3 l%Cr (JtSSE«!!I2) H r c 3 9 D ^ 3 3%Cr im 

i(i«2)-C'ttHHc5 3&!3, 3 8%Cr (HJE^ 1 ) t!ttHRc6 3fet)^ 4 3%Cr 
(SIJ(5^^J3) -C'{*Hkc 5 5feD. 4 5%Cr (JtiK^J 3 ) -^liHRc 4 3 T-feo feo 

^ UT. mtmmm 1 t *#-e-T^ 5 0 tg^-rpj€^»§#feo 

fi5i2i©^7 7K:5^-rj;dt^ cr#WMib5 3 8 ^s^?g^):^^#■fey!)5^v^:^- 
'f 7*^^§^>n-^:v^s-;^, Cr^5&fiAS3 2%.fc^)'J>^^^a■&fe^V^}i4 4%*®^ 

25 figA*38%Cr-2. 1~6. 3%A1-Bal. N i ffe^-^^S-f tl-?n?gF«? • 

m<hfs\imm. mxn. mm. ^fiijmmm^mmvx^i^mu^^n^nmmh. 

^^g{::J:DM«tDx 2. 2SS%A1 (lfciK«^4) -^ttHRc 4 8-C* 0, 2. 4% 
AlTfttHacS 5-Cfet)s 3. 8%A1 ) TfttHnc 6 3 "Cfe 5. 3% 




PCT/JP03/0fi025 



PCT/JP03/06025 

16 

Al-^ttHRc6 Offet), 6. 3%A1 (ttiJi?!! 5 ) T-ttHac 4 9 fco 

0 %^ja^i,:©^!i^l#t,As»-fbb•Cl^5o S fc A 1 #:tS*s 6 . 0%$ja^S:®^ 

mmum^tvx0Ai&\t2 . 3-6. 0H*:%©iSffl*si??a-eife»3s sc^ifsu 

<{*2. 8-4. 8grfi%®l5H-efe^o 

38gg%Cr-3. 8%Al-^ei5Ni-^$.S^^iffl^>£S*CUT. ^1-2 
15 Jcja^-Tcka CrC-a^^feZr, Hf, V, Nb, Ta, Mo, WfgJ^s bfc D s 

Ai©-a5ST i-cB^bfe»}> ^i^t);5^^*^^s^i^7cS^: bT0C, Mn, p, o, 

S, Cu, Si®^^*»^ P, 0*3J:1>*S ©-^ti-^^g, Mn, Cu*Jit>'Si© 

Mg, ca, B, ^±mn.m (RE) o=&^^tM^ *5 J; v^ne, O-^th 

#bfeo 

#i^iifi*?«7c#s:^'f ^©e^'fbMa mii-ibmmm) '^\c^»^\iyiti 

25 -;^«IK(HvO. 5;K»il^«4. 9 0 3 N) ;fe J; VKf^^iamKiJlt SSfflfllft 
fillibfeo ^©jSiF^iPXttCov^Ttt, *nxitit:gi|n-^||gi<&^Dfe^^*rj|st?feg;A*t 

30 0%^TifeO^:l¥fl5b^ ife@!3**4 9-4 0%*T!*Ai:WfiIiibx b 3 9 fitT 

otl-^Sxiiipjiaibfeo 




wo 03/097887 



wo 03/097887 



17 



PCT/JP03/06025 



wo 03/097887 



18 



PCT/JP03/0r.025 



6 
















































E 


a> 

CM 




CO 


CM 


CM 
CO 


00 
CM 


lO 
CO 


CO 
CM 


CO 
CM 


CM 


CO 
CM 


lO 
<N 


CO 


CM 


CM 
CO 


in 

CM 


CO 
CM 


C4 


CM 


OO 
CM 


CM 
CO 


imJ 














































G 


I 

>— 


<3> 




CM 
CO 




CM 
<£> 


o 

CO 


CO 


O 

to 


CO 


CO 


US 

to 


CM 


CM 


CO 


CO 


CO 


CO 
CO 


CM 
CO 


<o 


O) 

to 


CO 
lO 


H 


© 


o 


X 


0 


X 


o 


X 


o 


X 


o 


< 


o 


< 


© 


< 


o 


o 


o 


o 


0 


X 


•Hj 

e 

m 


(Hv 0.5) 


o 

iO 


OO 


OO 


00 

<o 


O 
p.* 


CO 


cn 


CO 


00 


CO 

r» 




OO 


•>* 
o 


CM 
00 


o 

CD 


CO 


o 


CD 


CO 
CM 


to 

00 
CM 


CM 




IE 












m 












m 








m 






m 
















1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


9.70 


12.20 


8.20 


1 


1 


2.30 








o 








1 


1 


1 


1 


1 


1 


1 


1 


9.80 


11-50 








1 


6.20 


1 








(0 








1 


1 


1 


1 


1 


1 


1.99 


2.20 












1.40 


1 


1 






U 










1 


1 


1 


1 


0.99 


1,05 


1 


1 












0.30 


1 


0.50 






> 








1 


1 


0.94 


1.14 


1 


1 


1 


1 












1 


1 


1 














0.98 


1.08 


1 


1 


1 


1 


1 


1 












1 


0.20 


1 






R 


M 




0.96 


'1.10 


1 


1 


1 


1 


1 


1 


1 


1 










0.30 


1 


1 


1 












1 


1 


1 


1 


1 


1 


1 


1 


1 


1 










1 


1 


1 


0.30 


1.10 


11.30 1 




< 


3.81 


3.79 


3.82 


3.80 


3.80 


3.82 


3.83 


3.79 


3.82 


3.75 


3.79 


3.80 


3.82 


3.83 


3.80 


3.81 


3.78 


3.83 


3.50 


2.70 


12.71 1 




1- 

O 


38.1 


36.8 


37.1 


37.0 


37.0 


37.1 


36.8 


37.0 


36.9 


35.9 


36.0 


28.1 


28.0 


28.6 


28,2 


36.7 


37.0 


31.6 


37.2 


37.9 


|38.1 1 








CM 


CO 




lO 


CO 




00 


a> 


o 




CM 


CO 




m 


CD 




OO 


cn 







wo 03/097887 



19 



PCT/JP03/0(i025 



C«3] 



H 

SB 

Sii 




















































O 


X 


O 


X 


o 


X 


X 


o 


X 


O 


X 


O 


X 


X 


© 


< 


o 


< 


o 


X 


O 


<1 


X 


X 


o 




z 


















m 


m 


m 


SJ 


ss 


m 




m 




m 




















0.038 


0.024 


0.036 


0.039 


0.022 


0.028 


0.019 


0.028 


0.039 


0.022 


0.018 


980*0 


0.033 


0.024 


0.022 


0.017 


0.033 


0.032 


0.030 


0.290 


0.029 


0.040 


0.022 


0.032 


1 0.025 1 




O UJ 

i1 


0.014 1 


0.013 


0.014 1 


0.014 1 


0.012 


1 0.013 1 


10.012 1 


1 0.014 1 


1 0.020 1 


0.013 


1 0.014 1 


1 0.013 1 


10.018 1 


0.019 


00 
CM 

o 
d 


p 

d 


1 0.029 


1 0.037 


1 0.029 


10.051 1 


1 0.033 


1 0.055 


1 0.022 


1 0.017 


1 0.041 




LU 

q: 


0.000 


0.000 


0.000 


0.000 


nooo 


0.000 


0.000 


0.000 


0.000 


10.000 


0.000 


0.000 


0.000 


0.000 


0.000 


0.000 


O.OOO 


OOO'O 


0,000 


0.000 


0.024 


0.037 


0.006 


0.003 


|0.024 




m 


0.002 


0.003 


0.003 


0.002 


0.001 


0.002 


0.001 


0.001 


0.008 


0.004 


0,001 


0.001 


0.003 


0.006 


0.003 


0.002 ! 


0.002 


0.003 1 


0.025 


0.045 


0.001 


0.009 


0.003 1 


0.002 


|0.007 




m 
O 


0.UU3 


0.003 


0.002 


0.006 


0.005 


0.006 


0.002 


0.005 


; 0.003 


LOO'O 


0.004 


0.001 


0.002 


0.006 


0.002 


0.009 


0.0161 


0.025 


0.003 


0.003 


0.005 


0.004 


0.002 


0.007 


[0.005 




U) 


0.009 


0.007 


0.009 


0.006 


0.006 


0.005 


0.009 


8000 


0.009 


10.008 


0.009 


0.011 


0.013 


0.007 


0.023 


0,029 1 


0.011 


0.009 1 


0.001 1 


0.003 


0.003 


0.005 1 


0.011 


0.005 


|0.005 




Mn+Cu 
+Si 


810'0 


0.014 1 


1 0.028 1 


0.022 


0.033 1 


0.040 1 


1 0.047 


1 0.045 


0.062 


1 0.044 1 


1 0.037 1 


0.049 


1 0.062 1 


1 0.058 1 


0.008 


10.012 1 


1 0.015] 


1 0.007 1 


0.011 


10.013 1 


1 0.013 


1 0.010 


10.037 


1 0.009 


1 0.024 




ay 


0.009 


0.002 


0.015 


0.001 


0.015 


0.016 


0.023 


0.003 


0.004 


0.015 


0.013 


0.043 


0.058 


0.021 1 


0.004 


0.004 


0.003 


0.002 


0.007 


0.006 


0.006 


0.004 


0.012 


0.001 


|0.004 




o 


0.002 


0.003 


0.005 


0.003 


0.003 


0.002 


0.005 


LOO'O 


0.003 


0.018 


0.023 


0.005 


0.002 


0.011 


0.001 


10.003 1 


0.006 


0.004 


0.002 1 


0.003 ; 


0.003 


0.003 


10.019 


0.001 


1 0.002 




c 


0.007 


0.009 


0.008 


0.018 


l0.015 


'0.022 


0.019 


10.041 


10.055 


0.011 


0.001 


0.001 


0.002 


0.026 


0.003 


0.005 


0.006 


0.001 


0.002 


0.004 


0.004 


0.003 


0.006 


0.005 


|0.018 


R 


S+O+d 


0.0058 1 


0.0072 1 


0.0048 1 


0.0066 1 


10.0061 1 


10.0064 J 


10.0107 1 


10.0020 1 


10.0020 1 


10.00261 


1 0.0028 1 


10.0016 1 


10.0019 1 


10.0017 1 


10.0013 1 


10.0010 


10.0010 


10.0008 


10.0026 


10,0028 


10.0022 


10.0022 


10.0012 


1 0.0036 


10.0014 






0.0005 1 


0.00031 


0.0002 1 


1 0.0003 1 


1 0.0028J 


1 0.0039 1 


1 0.0037 1 


1 0.0005 1 


1 0.00031 


1 0.0003 1 


1 0.0004 J 


1 0.0005 1 


LO.0007 1 


1 0.0006J 


1 0.0005 1 


90000 1 


1 0.0002 


1 0.0001 


10.0012 


10.0012 


1 0.0009 


10,0011 


1 0.0001 


1 0.0012 


1 0.0002 




o 


0.0012 1 


0.0007 1 


,0.0044 1 


0.0061 1 


10.0030 1 


10.0020 1 


0.0042 


10.0008 1 


10.0009 1 


10.0007 1 


10.0012 1 


10.0009 1 


1600001 


10.0007 1 


10.0005 ' 


10.0002 


10.0003 


0.0002 


10.0009 


10.0012 


1 0.0010 


10.0009 


0.0007 


10.0019 


10.0007 




Q. 


0.0041 1 


0.0052 1 


0.0002 1 


0.0002 1 


1 0.0003 


0.0005 1 


0.0028 


10,0007 


0.0008 


0.0016 1 


10.0012 1 


1 0.0002 1 


1 0.0003 1 


0.0004 


10.0003 1 


1 0.0002 


1 0.0005 


0.0005 


0.0005 


10.0004 


1 0.0003 


0.0002 


0.0004 


10.0005 


1 0.0005 




< 


3.82 


o 

00 
CO 


CO 


o 

00 
CO 


13.90 


CO 

r* 

CO 


00 
CO 


o 

00 
CO 


in 

00 
CO 


r- 

CO 


3.80 


00 
CO 


Oi 
CO 


CM 
CO 
CO 


CO 

eo' 


r- 

CO 


3.83 


oc 
Co' 


3.80 j 


00 
CO* 


3.79 


3.84 


3.78 


3.82 


3.82 




a. 
O 


CO 
00 
CO 


38.2 


CO 

CO 


in 

OO 
CO 


o 

CO 


•?~ 

00 
CO 


a> 
p^ 

CO 


37.9 


38.2 


37.8 


38.0 


CO 


oc 


m 

od 

CO 


O 
o> 

CO 


CO 


CO 
p» 
n 


CO 

CO 


o 
od 

CO 


38.6 


CO 

P-* 

CO 


o 

o6 

CO 


p 
od 

CO 


00 
CO 


00 

r~ 
n 




wo 03/097887 PCT/JP03/0f,025 

20 

±sBa2~^3 l^j3^-riS*A^t>B^e.*^*J:dJC. mmi^moZr, Hf, V, Nb, 

Ta, Mo, WfCrj55ii9-cD— gc<&B^-r?)^ii:fc:<k^t:. -&^©^ieA5±# Ljgi^ 
■^ifi?si,^^n^o -t^t)*,. mu-r<Dwm»if^ i o o o igi^f) jEbfemc*5v^T 

^2cDiSi|sH9-2 1A^e.Bli5.*»«:J;5JC^ 3 8%Cr-3. 8%A1-B 
al. N i bTs A 10— g|5?&T i -t-g^bfei®-&C(i> 

/J>^V^o cntCW b-C;^x>U'^fflSa®tie*®:;^>f 7ti2 0 0 'C W±©lgfif-lffl^tl 
25 ffl bfe:^-&fci*iV^T:%. ^k: J:Siia©fiT*3 J:y'^ti*©®T**'J>'5: <<(fa"C3&'2>o 

ggWR^I 8 

3 8HM%C r - 3 . 8 %A 1 -aflSN i *t ^ifflfiK^^f ^ -^^ON i ©-gl5S:=& 
«ffl-ar©F eT'e^bfe^^&^i^■?'i^^t®b. ^-^^^^li^il 1 i:llil©^«Snx 

i&#*5j;u^i^5D.a^i^-eM!ab-c^jiii^?!i i tm--^^<Di-^ y ^^n^nm&:\yrcio 



wo 03/097887 PCT/JP03/0(i025 

21 

atSlMAs 5 SM%)y.TT-$)n«x a d * < i«ii*N i CD^fflM*® 

7CDt;Mft (2 5°C) 43J;ViSMS (-3 0-C) {c*5{j-?.2>-\';n^-ffiip<ia 

-W^StM (J I S-Z- 2 2 4 2) tipbS 3-^5S:igi>i- ( U*^§gjSS^>t) 
10 [S 4] 







^;a(25"C) 






8.5XlO*J/m* 


8.2xlO*J/m'' 



JfOfii^aSilE (-3 0-0 TT?*effl tfe®-&K:*v^t:<&s iy^^)V\f-'mmm(Dm-fifi 

nmiim^^ts ^x<D^<isoifiinmmm 79.6 kA/mepiinKcibSM^: 1 0 w 

25 feofco 



wo 03/097887 



PCT/JP03/06025 



22 



wo 03/097887 PCT/JP03/0f.025 





(14Ci-4Mo)li-i-'f7 








59~62 


58 -'65 




o 












A 








© 




m\ 


A 


@ 


mm 


A 


© 




o 


© 




(800'*'870^^R/Ti) 


@^<bSjllMS(1200'^) 






1040-1090°C5S>ft 






O 






O 






100— 150*'CX3H 


600~700txl~3H 




A 


© 




X 


© 










2500 


3000~4000 






IC*Df?fig|55J-(755IJg3b<^L< 



wo 03/097887 



PCT/JP03/06025 



24 



tzif-^x. :^^mmoj]m^mmr^'^^xi^m.^WLmj3m'^^-( f^—i-^ y. mm 

^ ib\z:ie~nmm<Di- y -^mmir ^'^^x\t. muoms.h^\)^^\^x\,^^tz^. 
?9fgij • 5ff^A*^^^-3t^f iis(±±»f ^^a-c-feSo ^tz'^t^oi-^ y^y.y^yi^ 
y.mi^-u\t. urns 0 o~8 7 o°cT'!^i6^ic^?^bT^wi®*^e.aii^^ti^-*. 
*iiJS^afflo-&^**tt 1 2 0 o°c(DWimihmmmmz^i^hxmn^ti^rztb. 

S fc, *^W©50i^4:Kfift-r § N i - C r igjK 6 4 0 ~ 6 6 0 -C-e^^a 

25 ^c:SixAs^£5«it-^« tfc. ^'#;©^$tgP<&©lft*iia?SJK?£ 6 4 o ~ 6 6 0 "C©iiEll 
1513© J:^ (;=^®?aS (-3 0'C) TT-^fflbfe«-&iC*5l'^T<&. S^^-'l/tf 

30 izumx&^ifis m^(oy>7->v:;(.m^i-'< yxit&ui&'&.in^mM^tzisb. m^nix 




wo 03/097887 PCT/JP03/06025 

25 

10 *s^bTv^^A^ :^^Bmt±mmMmicm&^ixr. ^?!i^a±iBiii€E«fflN i -c r 

^*^e.^ife-i.^-&W^-#cS-grbfe^'7 >y KW-e^t)<fe<i^1--5^i:*>-e§-5o ±13 

15 nm&cr)mm^mm^-^^ut bx-mm-^vrz^-y^y \^tixy3mt:m-^t^:ih 
25 e>n-i.o 



wo 03/097887 



PCT/JP03/06025 



26 



m ^ <D m w 



10 



15 



20 



25 



1. 3 2-4 4Hfi%©cr i:2. 3 6 mm%<DA 1 tm^nN iRu^mmRum. 

3. if^cDlSH^ lJSfB«6©^tlC^30■C^ BuiBCr©-SP^Z r, Hf, V, Ta, 

Mo, w, Nhifi^mn^ti?>'j>-^< ti> im<D7bm-^mm-t^tti)i^. ±ibz 

r, Hf, V, Nb©-&tt-@I^SAUHa%tJlT-efe!3. T a (DEmMi^ 2 mS.% 
e^Tt!fet)^ Mo, Wo^S1-HSsgi»si OMM%WT-eife*c: i:&#|gCi:-r-&30'#;« 

4. m*©SiaHm3ISa3f^©^f!)C*5V^T^ tffBBC r©-g|5^feilJ^t-* Z r , Hf, 

Ta, Mo, w, i^h<Dnim^^in^n07imom^&t\^tzm-^izn^ (zr 

+ Hf + V+Nb) Xl0 + Tax5 + (Mo+W) -t*$tLS±|Ba8S©7C^© 

5. ^5)^©®HII1 Jl*fett^4^tt3«S©30ife»Ci3V^T> fflBA 1 ©-SiB* 1 . 2 
SCa% WT© T i -CjlJjl bit ^ i: -r * ^t)o 

6. »*©®5ffl» 1 «'5^v^ bm5II©v^■rn*^{c:la«®50t;ic:^^^^1:^ lulBNi©- 

ass 5 aft%i>LT© F e -^sjfe bfci i: ^itmtf ^jgifeo 

7. ^*©|5H^ 1^H^CV^ bll6JI0V^■r^^^PK:|B«©5Ol&ti5^^T^ HUlBNi-C 

Mn<£ 0 . 0 5®S%WT> 
P^O . 0 0 5Hfi%JlilTx 
0 5feO. 0 0 5g«%J^iT^ 
S<fe0 . 0 0 3gS%jy.Ts 



wo 03/097887 

27 

fio. P, O*5J:lFS©-&fh^*gAS0 . 0 1 HS%JJtT-t-fe Mn, Cu*> 

8. IfsROffiH^ IJ^^V^ bgl7JiCD^^■r^^*»K:fB«0^g^^CiSC^T^ ilfBNi-C 

Mg<feO. 0 2 5M*%«Tx 
10 Ca* 0 . 0 2^&%liAT. 

B<fe 0 . 0 3H:g%aT> 
Y^#4f*±®7U«^0 . 0 2Mfl:%K4T 

So, Mg, Ca43^VB®^tf#^ft*sO . 0 3MM%tilT (fib, Mg, C 
15 a*3J:t>-BO-^ti-^*M*5 0 . 0 1 5eS%W±T-S)Si®^tt, P, 043ctI/S(D 
^fF^*S*^0. 0 0 3K4%iJtT-t?fe Mn. C u^^V^S KD^wl'^^&ifi 

20 nS^^As. Cr^)^y^m-n^^a^t. N i U '^^^fflt'fe-l. y*ii:> N i 3 A 1 4: 

10. li*©^BIIg lIi^v^bil9Igov^f ^^Aft^c:gB«©;gt^S:I^5V^T. hubBN i - 




PCT/JP03/06025 



wo 03/097887 



PCT/JP03/06025 



1/7 




03/097887 



PCT/JP03/06025 





1 10 100 toco 10000 100000 




I I I I I L_ 

1 10 100 1000 10000 100000 




m 




J I I I L 



10 


100 1000 




10000 100000 




■ 31%Cr-3. 8UI-6al. Ni 




Hrc=39 


mmmz 


□ 33XCr-3. 8SKAI-Bal. 


Ni 




Hrc=53 


mmm^ 


O 38SI!Cr-3. 8!I!AI-Bal. 


Ni 




H«c=63 


mmmi 


A 43SliCr-3. 8S5AI-Bal. 


Ni 




Hrc=55 




A 45XCr-3. 8XAI-Bal. 


Ni 




Hrc=43 



wo 03/097887 



PCT/JP03/06025 



5/7 




J \ 1 I L 



to 


100 1000 


10000 


100000 












▼ 38SSCr-2. Z55AI-Bal. Ni 




Hrc=48 




V 38!SCr-2. 4XAI-Bal.l\li 




H«c=55 




O 38XCr-3. 8iSAI-Bal. Ni 




Hiic=63 




<§) 38il!Cr-4. 9XAI-Bal.Ni 




Hrc=60 




O 38XCr-5. TiKAI-Bal.Mi 




Hi)c=60 




^ SSXCr-e. SXAI-Bal.NI 




Hitc=49 



116111 



wo 03/097887 



PCT/JP03/06025 




wo 03/097887 



PCT/JP03/06025 



7/7 





o o 



0 



> 



mmam^^ pct/jpo3/o6 02 5 



Int. Cl^ C22C 19/05. B26B 9/00, B26D 1/00 



^S^^TofcS/MSSJl* (I PCT) 

Int. CI' C2 2C 1 9/0 5 



n:^mMmsr^n 1922-199 6# 

B:$:m^mmmm^^An 1971-2003^ 

e*:HSS^ffi^^<^a 1994-2003^ 

P;4cB^ffiSf^S&§^% 1996-200 3¥ 









X 
A 

A 

A 


JP 1-156445 A (W^^ltmS) 1 9 8 9. 0 6. 2 

JP 64-73059 A (-fe-f = -m^X^^#:f±) 
1 9 8 9. 0 3. 1 7(7T^y'-*U 

JP 59-40902 B2 («^^^t^^) 1 9 8 4. 1 0. 

0 3 (77^ y-*u 


1, 2, 7-10 
3-6 

1-10 

1-10 




rpj HRWiSHMt?, a'ofi^fe^tco±gs©sal^:ft5^ius r&j ra-^N'f'vh^r^y-Aitt 


11. 08. 0 3 


HI«jiH3iE«^©3B2lH ^6.08.03 


ia^m<^Wfff (I sA/jp) 

^■^#■§■1 0 0-8 9 1 5 


03-3581-1101 


4K 9 15 4 

7 

f>^B 3 4 3 5 



1^SPCT/I SA/2 1 0 m2^-i^) (1 9 9 8^7^) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 
□^lack borders 

□ image cut off at top, bottom or sides 
□Tfaded text or drawing 

□ blurred or illegible text or drawing 

□ skewed/slanted images 

□ color or black and white photographs 

□ GRAY scale documents 

□ lines or marks on original document 

□ reference(s) or exhibit(s) submitted are poor quality 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do' not report these problems to 
the IFW Image Problem Mailbox. 



